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outline - the standard model g& bexond?z

— amissing piece found (Standard Model top)
SM expectations and the Tevatron
mass status and M, vs. M, — constraints on M,
cross section results
recent improvements

— top secrets unfold
limits on single top production & V,,
hints of bare quark properties in spin correlations
W helicity

— top and new phenomena
checking tt production: p; distributions & M,

Higgs Disappearance
— survey of exotics searches



status of SM

1 | | | | | — SMis dramatically validated
: with discovery of last of
fundamental constituents

E W/7 ] top quark & W/Z vector Bosons
% 02k : — each new piece of the SM

= _ " table demanded larger

. c - collaborations of physicists!

; " 3 | — trend continues as we search

T
3
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the Higgs sector

potential for significant
breakthroughs still at hand
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the Tevatron

accelerator parameters Run | Run 11
N, (# of protons/bunch) 2 x 10" 3x 10"
N (# of antiprotons/bunch) 6x 10" 6x10%
B (# bunches in ring) 6 36
spacing 3.5ns 296 ns
fo (frequency) 50 kHz 50 kHz
| s? ("area" of beam) 3x10°cm®  2x10°cm’
VT et SN  _|stantancous Luminosity> 1.6 x 10° /cm?s 2 x 10 /cm’s
(Run 2) .
N, N Bf
__p 'p—o0 : 2
L = 5 particles/ cm®s
4ps
— N\
L = oLdt
E, Ecr Run | . Run Ill
Run I (1992-1995) 900 GeV 1.8 Tev - 0.1fb 2 fb
Run Il (2001-2007) 1.0 TeV 2.0 TeV St ~5 pb ~7 pb
LHC  (2006-207%) 7.0 Tev 14 Tev N (top pairs) 500 14000

1 barn (b) =10%*cm®,1fb =10 b



production cross sections at G =1.8 TeV

— Interesting processes have
small cross sections

need: high luminosity
quick decisions

Total inelastic

Long s

Cuross section [barns)
|

~ 3x105 events per second (107 for Run I1) — 6 x 10"
— Run 1 production at maximum TN o
luminosity: af W coos
one tt event every three hours - 7 400
one W event every three : .
minutes ;

— problem: many competing ?\\X

background processes Tls Higgs (ZH + WH)

e ; | 3 l i I i 1
oo 120 140 lod 120 a0

2
Higgaawaaa (Ge¥ic



pair production

single top

top production cross section (pb)
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Run 1 Run 1 LHC
pp 1.8 TeV pp 2.0 TeV pp 14 TeV
90% 85% 5%
10% 15% 95%
5.0 7.0 800
0.73 0.88 10.2
1.7 2.4 245
0.07 0.12 62

(for M=175 GeV)



top pair production at Gs = 1.8 TeV

D

_ CaICUIated_ using -~ Berger, Contopanagos Chep-ph/370462046)
per‘turba‘[]ve QCD to NLO -~ Laenen, 8mith, van Neerven (hep-ph/@310233)
--- Catanietal. (hep-ph/P602205)
(O(as®)
S
and including soft gluon -
resummation ¢

— NLO correction contribute
about 20% to the cross
section

_,“‘{

— overall 1_:heoret|cal T Y
uncertainty is less that 20%

12D



top quark decay

— assuming V-A coupling with CKM mixing parameter |V,| =1 for the
decay vertex t® bW (for LO)

G(t® bW ) » 175 MeV(M/M,,)3» 1.5 GeV (MM, >>M,)

So: T(top) » 4 x 1025 s
— aon-perturbative QCD hadronization takes place in a time of order:
/L ocp ~ (100MeV)t ~ 1023 s

® the top quark decays as a free quark
(no toponium spectroscopy, no top hadrons)
® original spin-2 state is preserved throughout decay

— t® cW and t® sW allowed but suppressed by factors of ~10-3 and
5 x 10>, respectively



top pair decay signature

decay signatures and branching fractions:

W Decay Mode

W | In
b b b
W | In In
b b b

L

In
b
J]
b

i
b
i

BR(W — ) = 3/9
BR(W — ¢7) =6/9

1
| All Jets Huge QCD Background

L epton + Jets Good cross section and
manageabl e backgrounds (\W+jets)
Dilepton Very small backgrounds, but very

small cross section

: y decay signatures
— dilepton: 2 high p, leptons, 2 b-jets, large Et

BR(ee,mmemnm) =5%

.....

— lepton+jets: 1 high p, lepton, 4 jets, large Et
BR(e,m+jets) =30%

-y v — all hadronic: 6 jets (including 2 b-jets)

SR 240%



run 1 detectors: CDF and D@




“typical” tt candidate event (CDF

- fit neutrino jet #3  jet #1
e + 4 jet event jer#s N\
40758_44414 % .
24-September, 1992

TWO jets tagged by SVX

fit top mass is 1 7510 el
e¥, Missing Ey, jet #4 from top
jets 1,2,3 from top ( 2&3 from W )

Tewvatron
beam pipe

( note scales )

%

“  3meters —  »

Tracking View Primary -
Vertex Secondary
Vertex

-—
\ Elipses

< 5mm-——»



tOE secrets

— Intrinsic properties
top quark mass
top spin polarization
W helicity

— production
Cross section

resonance production? P
production kinematics
— decay
decay modes
branching ratios
CKM matrix element V,,
rare decays
non-SM decays

ol



tOQ mass measurements

Tevatron Top Quark Mass Megsurements

— SM electroweak fits give

Mt: 17017(114) GeV D98 I—@—.—| 168.4 £ 12.8 GeV/c* Dilepton
assuming |\/|H:|\/|Z (:3OOGeV) |—§—| 173.3 & 7.8 Gev/c" Lepton+jets
— direct mass measurements are o gl 172.1 + 7.1 Gav/c? Combined
consistent with SM fits T
! CDF
— what can M, tell us? ——H { 167.4 + 11.4 Gev/c* Dilepton
fundamental parameter of SM i .
top quark’s coupling to Higgs, |—@—| 176.1 £ 7.4 Gev/® Leptontjets
~m.2 2 i
tt=my/My - 9—|186.0 £ 11.5 GeV/c" All-Hadronic
radiative corrections sensitive to the top §
mass: W boson mass depend on M, |_@_| 178.1 + 6.8 Gav/c* Combined
M., M, and so precise measurements |
constrain M | Tevatron
i | combined
— top quark mass is best ok 1743 4 5.1 Gov/c?

measured of all quarks gt

~20 ici 150 160 170 180 190 200
(~3% precision) v



spectrum of guark and lepton masses

Mass (GeV/c")

— approximately 5 orders of

magnitude range in quark
masses



.

DD Average
80.474 + 0.093

CDF Average
80.433 £ 0.079

W-Boson Mass [GeV]

pp-colliders 1—— 80.448 + 0.062
Average —0—  80.394 +£0.042
¥’/DoF: 1.4 /1
LEP1/SLD —A— 80.356 +£ 0.035
80 802 804 806



constraints on MII

=N
e

M,, (GeV/c?)
g &
tn

5%

Ao e
80.3 - W
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measured run |

top Eair Eroduction cross section at s = 1.8 TeV

= Top Cross Sections
o(pp — tt — channel;) = ﬁ" _bkgd - CDF preliminary
AR - - 7.6'33 pb HAD
— s(tt) changes since publication: [ . Shaw SNX
_ CDF i % 9.2'54 pb SLT
has updated the b-tagging: - & 8.4 pb DIL
systematic error due to ! - o— 657 pb Conbisisd
m|Stagg|ng of b-vertex to 10% I — s e ?
down from 40% B = Theory (4.7 -5.5)
all of CDF’s results reflect an i & DO | 6424 pb DIL
updated Luminosity. - '”
— D@'s results are unchanged F— iagh  Lad(apo)
@ 8.3%5 Pb L+J (u-tag)
+ — +17 - i +;1.;_"
CDF S (tt) — 6.5_14 pb [ @ 155 pb HAD
e |+| T rE 5.9 pb Combined
2 4 6 8 12 14 16

D@ s (tt) =5.9+1.7pb

G (pp — tt) (pb)

CDF'soldvalues (tt) =7.6"°

-1.5



tOE Cross section vs mass

20
15 - \ Laenen et al.
~ T T== Berger et al.
?"; . T Bonciani et al.
3
3 10 1
7]
5 CDF M=176.0 + 6.5 GeV/c?
5 ]
D@ M =172.1 + 7.1 GeV/c?
0 | | | | |

140 150 160 170 180 190 200
Top Quark Mass (Ger'czj



neural net analysis of tt® em

— emis a golden channel

low backgrounds
but, low BR (2.5%)
— long standing standard analysis

can multivariate techniques do better? P

Standard analysis
¢ cuts on E of electron,
muon, missing E+, jets, and
total energy in event (H+).

feed forward NN trained on simulated
signal and background

QCD, Z® tt® em and WW® em

NN analysis: VaI’IEbJeSZ E jetl/2 E
+ release the jet E; and T T T
missing E; cuts aeE® M(Eem DI(em)

* remove the H; requirement




neural net analysis of tt® em

= E
E i Signal+Background
5 [ Total Bockground
s.s 10 ;b ® Datao
o
5 t
2 pgid
NN T G| I
z | - | L
—1f T L T O
10 & pemeiiitizace L]
LU ML
I i QJH. L i ] Is:
a 0 0.2 0.3 0.4 0.5 0.6 0.7 0.8 d.9 1

Qutput of the Neural Net (ONNComb)

— standard analysis was optimized using RGS
RGS is a selection-cut phase-space optimizer

— NN is about 10% better than the standard
analysis

broad range of top masses tested

conventional analysis
s (tt) =7.1+4.8pb
relative uncertainly: 68%

NN analysis
s (tt) =8.8+5.1pb
relative uncertainly: 60%

Acceptance for Signal

@ Neural Netwaork Cut

¢ O grid search cuts

Acceptance for Background



search for single top production

not observed in run |
signal

s =1.70x0.09pb
one or two hard b-jets Stelzer 1998

W decay products

i t
search channel: lepton +jets b
W ® en,im BR=22% Signal is W+b+q
backgrounds much worse than for tt QOO b

include: W+jets, mistags, and tt
production!

After detector efficiency/acceptance

Expect only 1.2 + 0.3 events!

Expected total background: 129 £ 2.1
Observe 15 events

S w.gy <154pb@95%CL  Preliminary



search for single top production

CDF preliminary
e - Entrie ux N"‘“m =
S8 0 P P ;Elsm - : _
S6F 5 I q t
F4 ’J' data Elm | W—g
=} [ ] B
:l L 1 L | L L L Il_ll L |I_II|_I | i L L 1 L | L L L L ‘—l : +
o EL L = = o Lt o ™ — s =0.73% 004pb
Rec onsl;rl.;cted ms(Ge\’fez) Recunsl;rt')l.;cted mass(Ge\’.-‘cZ)
P : 600 - o Smith 1996
ol o 2 4”  gignal isW+b+b
n 400 |
= 2000 W =) Wh
4 B | |
5 [ =] 200 |
£1000 [ g j
=} - H - s
o +IJ N e S o Ll .| o after detector efficiency/acceptance
100 200 300 400 100 200 300 400
Recunsl;r:)lctedms((}e\’fc) Recunsl;r;;cttdmass((}e\’fc) eXpeCt Only 1.0 i 0.3 eventsl
2 = 2300 [ T =
2 200 |- N =
b S 200 [ i Expected total background: 29.7+ 2.1
% 100 [ 3 we Observe 42 events
g - § 100 |-
A N ”JJ i F
o L~ o Ll

g

S olgpeesn— S ., <15.8pb@ 95% CL

Reconstructed mass(Ge\’!cl) Reconstructed mﬂss(GeV!cZ)

(e) if)

Preliminary



single top

— CDF run I limits:

CDF’s best result is obtained from a fit to the total E, spectrum
of W+1,2,3 jet events.
S(single top) < 13.5 pb @ 95% CL

— still ~ 6 x above SM expectation

— run 11 projections (2fb1):
100-200 events per experiment
Increased data set size allows for better selection cuts
+ petter signal-to-background ratio
— measurements
S (20% error)
partial widths G(t® WX)
Vy, (12% error) (independent of number of generations)



spin correlation

— top spin is not polarized at Tevatron

but spins of the two top quarks are correlated! Helicity |
. . . . agis .
— spin has a quantization axis Off-diagonal
. . Beamline

off diagonal basis basis _

[Mahlon and Parke, PLB411, 173 (1997)] P g - P
’ v 1 d’s _ 1+k cosq, cosq. 7
s d(cosq, )d(cosg.) 4 Center—of—-mass frame

5 Off-diagonal
) basis

Correlation information is in K.

b

Top quark rest frame SM Prediction for TeV ~ 0.9 I



spin _correlation

— events are reconstructed
using the same method as
for the dilepton mass
reconstruction

Events are
underconstrained

— 6 D@ dilepton candidates
— binned 2D likelihood fit

K>-0.25 @ 68% CL I

[}
8 0.5

0.6
0.4
0.2

-0.2
0.4
-0.6
-0.8

?30. 75
2.5
0.25

-0.25
-0.5
-0.75

~
.k
=
tn




spin correlation in run 11

~ 150 dilepton events per experiment

Ensembles

Ensembles

@ W N W oA oD

6o

S

£

3

26

Fi7

WA mdf 4. 254

Comnstant

-

4. 000 =

12

0.9859

= hA =N 0.82395E—-0C1 &= 0.2235E—-0C1

— HERWIG (<x=0) Sigrme D.4237 & 0.9832E—01

- ]

=—|_|’|,_/|_/_|’/ 1 1 | I 11 | I 11 | I 11 1 11 | I 11 |- 1 |

-7 -L7S5 -5 -25 LA 25 7.5 75 ¥
K extracted

- (] 10351

- Entries 1 o0 J

= Mean 0.8570

=5 k=7 RIS 0.2060

:| PR T T [N T T TR T [N T T T T N T RO R T [N S S S| MI |

-7 -L7S -5 -.25 L) 25 7.5 75 ¥

K exfracted



W helicity

— SM top decays only to longitudinally g!
polarized or left-handed W b — o]y
hy = 0 or -1 =)W
BR(t® bW,,) _1aem 9 0.7 v’
BR(t® bWy) 2&m, 5 O. 30 Lepton P as a Function of W Helicity

(CDF Preliminary)
- HERWIG ttbar production w/

— lepton p; distributions in t® bin ~ forced W helicies
distinguish the two helicity states.

h,,=0: perpendicular to W momentum 3

h,,=-1: Opposite to W momentum s
V)
uu(w )| 1+ wbam) g

— 4

| M (Wo)|?* = 5(sin 0y )* 2

— lepton p; -
better measured than angular correlations -

unaffected by combinatorics or A D ==
. 0 20 40 60 80 100 120 140 160 180 200
n reconstruction Lepton P (GeVie)




W helicity

— backgrounds include W+jets, fake
leptons, HF production, Z® tt, and
WW.

— unbinned maximum likelihood fit to the
MC predicted expectations for
longitudinal and left and background

— Fyigne determined by repeating fit with
F,... constrained to the SM value of 0.7

long

Fiong=0.91 + 0.37 (stat) + 0.12 (sys)
Figne=0.11 £ 0.15 (stat) + 0.06 (sys)

Run 2: d ~ 6%

Events/10 GeV/ic

Events/20 GeW

25

20

15

10

Fit for Fraction of Positive Helicity W (F )
{CDF Preliminary)

F Lepton + Jet Channel
- ¢ Data
- + — Best Fit
3 by
: . hy, =0
E __;"""“"-‘:;:-_. ,,,,,,,,, ---- Background
111 I—I-'-I-'I"'I‘ﬂ'ﬂ'r‘l":‘“:":':'l;-i.-:;= P T bk ’_i_' R
—Dilepton Channel
F Combined Result
- F,=011+015+£0.086
:_ (Background gaussian constrained,
C hy, =0 companent fixed to 0.75)
F--l-::ll P A e, bt | 0 0 | 1
a 20 40 &0 80 100 120 140 160 180 =200

Lepton P, (Gelic)



top pair invariant mass: M,

— some Technicolor theories
predict existence of heavy
objects that decay to tt

pairs. B - DD data
top gluons and a Z’ in topcolor L ® MCsigiblg
assisted Technicolor. ', 4 MCblg
"
r *
CDF Preliminary e & L
I = 2 z Vs
3 8¢ = . il ] PR} 8 W1
d ! =
:E; & ¢ CDF Ron 1 Data (63 events) %E i [b] 3C fit with m. = 173 GeVic”
Bk HerwiglT5 ti + Vechos Wt jets (63 events) 1 6 BLE: LL.5%% +
LAy I Vecbos W jets (311 events)
I - _I_ —
E.
I * ¥ H
B - A r
i ++ | IELI*L;IFJ]"T‘
? + 200 300 400 500 &00 a0
T m_ (GeVicT)
X 400 Sk [LEn] T B0 S0 LE]

Reconstructed M, {GeVic')



top pair invariant mass: M,

— perform binned likelihood fit
using My, templates.

, CDF Preliminary
Z ® tt G, * Br{ Xt} upper limit (25% C.L.) as a function of M,
SM tt P
ol
QCD W+Jets 7L # CDF Run 1 Limits
. : 6 . (orith syse st effccts)
— 95% CL limits obtained by e T <00 (e

mapping the likelihood as a
function of N,

— in region less than 650 GeV/c?

existence of a narrow width topcolor Z'
which maximizes the predicted Z’
production cross-section is excluded.

— run LI in the continued absence asf

08

of Z' ® tt signal we will set limits .|
on such heavy narrow resonances oer

0.5 oy vy by by by by b by

up to 1 TeV H00 450 500 550 0] aaQ 0. 150 #ﬁé;%ﬁié}

[
T

G, * BriX—n} (pb) upper iimit (92% C.L.)




top quark p+ distribution

look for deviations in the top quark
production variable p;

extended technicolor predicts these O v Suandard Deviation Congidence ntersals
d eVI atl 0 n S | Maasuramants in diffarant py bins are correlated
R, is where most difference is expected o8 I |
use standard lepton + jets sample - Standard Model Predictions

unfold reconstruction smearing
bin in true top py I
excellent agreement with the SM i 1

work in progress to establish quantitative
limits on various models. -

Fraction per 75 Gev/c

-

@ \ | | |

< p <73 TE<p<150 150 < py < 225 225 < py < 300
(Gav/c)

pr bin Paramcter Mecasurcment SM

0< pr <75 GeV Ry 0.2133:% (stat) To8(syst)  0.41
75 < pr < 150 GeV Ry 0.451043(stat) 08%(33;3#) 0.43
150 < pr < 225 GeV Rs 0.341343(stat) T3 (syst)  0.13

225 < pr < 300 GeV Ry 0.00013:33L (stat) TR¥%(syst) 0.025
0<pr<150GeV R+ Ry  0.66T01 (stat) 030 (syst)  0.84




Higgs disappearance

— SM has single Higgs doublet
one physical Higgs: H°

— many theories call for two doublets
SUSY
other non-SUSY extensions

five physical states: H°, h%, A% H*, H-
EW interactions specified by:
My, M+, tan b

—
7]
(=]

m(H") (GeV)

120

100

80 -

60

BR(t = H'b) > 0.9

IT M+ is light enough, then t® H*b is open




Higgs disappearance

s (tt) =45
s (tt) =5.0
s (tt) =5.5

— t® H*b will compete with
t® Wb
— can do a disappearance search
based on the Lepton + Jets o
analysis i
— for each bin in (my+, tan b) i
space simulate many Monte T
Carlo experiments
— compare number of expected
events with tt lepton + jets

data

140 —

80

Exc!uded at 95 » Ct

..

60

1 10
tan 8



Higgs disaggearance: run 11

assuming: s (tt) =7.0pb £
n,, =600 =
background =50+5 ¢
ey, =4.0+0.4%

120

100

80

60

tan g



physics beyond the Standard Model? D@ summary

SUSY

Particle Signature Run DO 95% confidence level limit
(GeV)
W Z J'p~+trilepton Ia
Jpttrilepton la.lb 66 pb, M(W,)=45
01 ph, M(W;)=124
1Y+ la,1b,1c | .35 pb M(Z2)-M{Z)> 30
q g Jo+ 23,4 jets la Mig)> 230.heavy squarks
Jp+ >3 jets b 260, M(g)=M(g) *
Jip+dilepton 1b 267 M{g) = M{g) ~
2¢’s, 4 jets b 280, Al,; = 0, M(g)=M(g) *
THalp+ jebs la.1b.1c | M{g)> 233, hcavy squarks "
Mig)> 219, heavy gluinos *
i dileplon+jels Lh M=>93 for M{Z;)<8
fp+2 jets la
Sleptons 1Y ¥r la.lb.le | .35 pb M(Z3)-M(Z1)> 30
Charged top disappearance la.1b.l¢ | tan8 < 0.95, M = 50"
Higgs tang > 50, M = 50*
tand < .11, M = 168"
tan3 < 217, M = 168"
Neutral WH — £+ J/'-'T—I-b—l—jetl b ®
Iiges WH,ZH — yy+2 jets | la.lb.lc | 7
ZH — btjeityp la.lb.lc | ¥




search continues ...

Ehe New York Times

315 Physicists

Report Failure
In Search for
Supel‘symmetry

The negatwe result ﬂlustrates

ke poees

s L ...J




physics beyond the Standard Model? D@ summary

Particle Signature Run DO 95% confidence level limit
(GeV)
b 2 v's and 2 jets la,lb.lc | M > Mz + M,
1y, 2 jets, b-tag la,lb.lc | M > Mz + M,
7z di-jets Ta.1b.1c | M < 365 Gev/c?, M > 615 Gev /2
di-electrons 1b,1¢ M>670 GeV/c?*
w' di-jets la. lb.le | M < 340 GeV/c4 M > 680 GeV /%™
e v la.1b M > 720GeV [c*
g di-jets la.1b.lc | M > 725 GeV/c?"
LQ1, scalar | ce jet jet la,1b,lc | M > 225 GeV/c*, B =1
e v Jet jet la.1b.lc | M > 204GeV/c% 8 =0.5
vy jet jet la M>7)GeV/c“G =0,
LQ1, veclor | ee jel jel la,Ib,l¢ | M > 340 GeV/c*, B =1
e v jet jel la.lb.lc | M > 329GeV/c4, 8 = 0.5
v jet jet la M > 200 GeV/c“8 = 0.
LQ2, scalar | pp Jet jet 1b M > 184 GeV/c!, B = 1*
pv et jet 1b M > 140 GeV/c* 8 = 0.5*
L3 scalar bb v b M > 94 GeV/c*?
L()3,vector bb vy 1h M > 118 GeV/c**
monopole ~y la.lb.l¢ | 610, s=0"
870 s=4"

1580 s=1"




exotics search- large extra spatial dimensions

— look for interference with
virtual graviton in SM Drell-
Yan and di-photon production

DO Preliminary, Run 1, 127 pl;u'I

— Spin 2 graviton would also
effect angular distributions

study M vs cosg*

— data does not support extra
dimensions hypothesis

. b1 — no excess of events at high
SVAED ignal, My= I TeVa =4 cost, MIEMEEM) > 300 Ge¥ mass or low scattering angles

— can set limits

- ok W om
I |




large extra spatial dimensions - limits

4

F/iM, TeV ™’

=
e

=
=3

5]

4 r

.3

.2

Limits on Large Spatial Extra Dimensions

LA EE R R E T L WA . T A A H S A I
n=2M,>13TeV
n=3,M,> L4 TeV
n=35M;,>L1TeV

95% CL Upper n =7, M, > 0.95 TeV
Limit on F/Mg
F=2(n-2,n>2
M, _
LF = 2log( TR hn=2
(after Han et al.
PRD 59 (1999) 1050060
DO Preliminary
T R S Lot WV T A s MY I (e | L ! TR
0.4 0.6 0.8 ! 1.8 2

M, TeV

For n > 2 Mc limits can be obtained
directly from n limits
For n = 2, use average § for gravity
contribution () = 0.36 TeV2, see
hep-ph/9905218)
As n = 2 case has been ruled out by
cosmological constraints, and is
within the reach of the current
gravity experiments, such an
approximation is good enough
Finally, translate limits in Hewett
and GRW frameworks for easy
comparison with other experiments:
*= M (Hewett) > 1.1 TeV
= A{(GRW) > 1.2 TeV
This limits are comparable with the
final limits expected from LEP2

They are complementary to those
from LEP2, as they probe much
higher range of



conclusions

— the top quark is the best measured of any of the known quarks
S(tt)cpr = 6.5+, Pb
s(tt)py = 5.9%1.7 pb
m, = 174.3+5.1 GeV/c?
— we have moved beyond the discovery phase
are already able to characterize properties of the top quark & its decay
M., p;, Spin, W decay, etc.
— run Il outlook is bright for top physics at the Tevatron
dM, dw, dH
+ New techniques (Neural Nets)
rare decays
top properties (V,,, etc)
new phenomena reach

http://www-dO.fnal.gov/
http://www-cdf.fnal.gov/



run I 1: detector upgrades

ner#ifurm
_-T‘ _ BOUTH
N7 3 [ |

{m} o

| A

{m]

* entirely new tracking system

- 2T super conductor solenoid
- disk/barrel silicon detector
sr tracke - 8 layers of scintillating fiber tracker
tillator tile plug and - preshower detectors
+ improved muon spectrometer
+ hew trigger and DAQ system




summary of tOE measurements and exgectations

Top quark Precision
Property Run 1 measurcment Run 1 | Run Ila | Run IIb LH G
Mass (CDF) 176142424+ 3.1GeV/e? | 3.8% | L.7% 1.0% 1%
Mass (D@) 172.1+ 5.2+ 4.9GeV/c?
Mass (CDF + D@) |171.3£3.3£3.9GeV/c?* | 2.9% 1.2% 1.0%
oy (CDF) 6.5 ph 25% 10% 5% 5%
oz (DO) b b
W helicity, Fy 0.91 4+ 0.37 £0,13 0.4 0.09 0.04 0.01
W helicity, Fo 0,114 0.15 £ 0.06 0.15 0.03 0.01 0.003
R = g 0.942534 30% | 45% | 08% | 0.2%
> 0.61 al 90% C.L.
i 0.96T7TF (3-gen.)
>0.051 at 90% C.L. |[>0.05| >0.25 | > 0.50 0.90
o(single top) < 18.6 pb ~ 20%: 8% 5%
L{t — Wb — — 25% 10% 10%
Vil s - 12% 5% 5%
BR(t — vg) 95% CL 0.03 0.03. |2% 107 |2 %1072 % 10~
BR(t — Zq) 95% CL 0.30 0.30 0.02 2x 1073 | 2 x 107




